Computational studies of the cholesterol transport between NPC2 and the N-terminal domain of NPC1 (NPC1(NTD)).
The transport of cholesterol from NPC2 to NPC1 is essential for the maintenance of cholesterol homeostasis in late endosomes. On the basis of a rigid docking model of the crystal structures of the N-terminal cholesterol binding domain of NPC1(NTD) and the soluble NPC2 protein, models of the NPC1(NTD)-NPC2-cholesterol complexes at the beginning and the end of the transport as well as the unligated NPC1(NTD)-NPC2 complex were studied using 86 ns MD simulations. Significant differences in the cholesterol binding mode and the overall structure of the two proteins compared to the crystal structures of the cholesterol binding separate units were obtained. Relevant residues for the binding are identified using MM/GBSA calculations and the influence of the mutations analyzed by modeling them in silico, rationalizing the results of previous mutagenesis experiments. From the calculated energies and the NEB (nudged elastic band) evaluation of the cholesterol transfer mechanism, an atomistic model is proposed of the transfer of cholesterol from NPC2 to NPC1(NTD) through the formation of an intermediate NPC1(NTD)-NPC2 complex.